I
N 1987, TOZAWA and Ackerman 1 described a new clinicopathologic variant of basal cell carcinoma that they named basal cell carcinoma with follicular differentiation. Their report generated considerable controversy in the literature, mainly concerning the difference between this basal cell carcinoma with follicular differentiation and trichoepithelioma. [2] [3] [4] [5] [6] [7] [8] [9] Later, in 1990, Walsh and Ackerman 10 proposed a new name for this variant of basal cell carcinoma, ie, infundibulocystic basal cell carcinoma, on the basis of the main histopathologic characteristics of the neoplasm. These authors stated that infundibulocystic basal cell carcinoma was found frequently in patients with nevoid basal cell carcinoma syndrome (Gorlin syndrome). More recently, debate has ensued again as to whether this infundibulocystic basal cell carcinoma and basaloid follicular hamartoma are the same or different entities. [11] [12] [13] We herein describe 2 families in which several members have multiple infundibulocystic basal cell carcinomas. None of the patients had palmar pits or jaw cysts. Furthermore, results of linkage analysis demonstrated that the affected members shared the same haplotype, but loss of heterozygosity (LOH) for D9S196 could not be demonstrated in 2 patients from whom tumoral DNA was available. Therefore, a diagnosis of nevoid basal cell carcinoma syndrome could be eliminated. We believe that multiple hereditary infundibulocystic basal cell carcinomas represent a distinctive genodermatosis different from nevoid basal cell carcinoma syndrome. We discuss the histopathologic differential diagnosis with that of lesions that look like infundibulocystic basal cell carcinoma, namely folliculocentric basaloid proliferation, basaloid follicular hamartoma, and trichoepithelioma. We review the literature about the subject, giving our interpretation for each one of the previously described cases on the basis of the histopathologic illustrations provided in the reports and the histopathologic criteria that we propose herein.
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REPORT OF CASES
FAMILY 1
Patient 1
A 50-year-old woman presented with multiple pearly, small papules involving the face (Figure 1) , scalp, neck, chest, and vulva (Figure 2) that had been present for several years, but had increased in number and size during the last few years. During physical examination, more than 100 lesions were counted. Clinical diagnosis was multiple trichoepitheliomas, and 28 lesions were excised from the face and neck, mostly for cosmetic reasons. All lesions showed histopathologic features of infundibulocystic basal cell carcinoma.
Patient 2
A 45-year-old sister of patient 1 was seen with multiple small papules scattered over the back and the anterior aspect of the legs (Figure 3) that had been present for many years. A larger lesion with pedunculated shape and eroded surface was present on the left shoulder (Figure 4 ). There were no facial lesions. The eroded lesion on the left shoulder was excised, and it showed histopathologic features of nodular basal cell carcinoma with areas of infundibulocystic basal cell carcinoma. Three small papules excised from the back were stereotypical examples of infundibulocystic basal cell carcinoma. 
Other Family Members
In accord with these siblings, a younger sister showed the same facial lesions as patient 1, but this third patient could not be examined by us because she lives in another country. The parents of the 3 siblings had died of unrelated causes, but according to both patients, they had no cutaneous lesions.
FAMILY 2
Patient 1
A 51-year-old woman presented with multiple pearly papules scattered over the face, mostly located on the upper lip, nasolabial folds, and chin ( Figure 5) . Some of the lesions showed an annular shape, with delled centers and raised borders. A papular lesion with identical shape was present in the left external auditory canal (Figure 6 ), and another lesion had been excised previously (in another center) from the tip of the nose and interpreted as trichoepithelioma. Four lesions from the face and the lesion from the left external auditory canal were excised for histopathologic study. One lesion showed features of nodular basal cell carcinoma; the other 4 lesions exhibited characteristic findings of infundibulocystic basal cell carcinoma.
Patient 2
A 54-year-old sister of patient 1 was seen with multiple translucent papules on the face and back. The lesions were predominantly located on the upper lip and nasolabial folds. Two lesions on the back were eroded and covered by crusts. Two facial lesions and both eroded lesions on the back were excised for histopathologic study. The facial lesions were infundibulocystic basal cell carcinomas, whereas the back lesions were superficial basal cell carcinomas.
Patient 3
A 22-year-old daughter of patient 1 was seen with several pearly papules on the nasolabial folds. An excised lesion from the right nasolabial fold showed histopathologic features of infundibulocystic basal cell carcinoma.
Other Family Members
Patient 1's father had died of unrelated causes, but according to both siblings seen by us, their father had multiple pearly small papules scattered over the face. Two brothers and 2 sons of patient 1 were examined in our department, and they showed no cutaneous lesions.
In the 5 patients examined by us, no palmar or plantar pits were seen, and results of the radiographic survey demonstrated that jaw cysts or other bone anomalies were not present.
RESULTS
HISTOPATHOLOGIC CHARACTERISTICS OF INFUNDIBULOCYSTIC BASAL CELL CARCINOMAS
Forty-two specimens from the 5 patients were studied histopathologically. Except for a nodular basal cell carcinoma in patient 1, family 2, and 2 superficial basal cell carcinomas in patient 2, family 2, the remaining 39 specimens showed essentially the same histopathologic features, ie, relatively well-circumscribed basaloid neoplasms. Some neoplasms were superficial with no involvement of the deep reticular dermis, whereas in other specimens, neoplastic aggregations of basaloid cells extended throughout the full thickness of the dermis and involved the skeletal muscle to the base of the specimen ( Figure 7 ). Neoplastic aggregations consisted of buds and cords of basaloid and squamoid cells arranged in radial and anastomosing fashion. Some neoplastic aggregations showed peripheral palisading, and others, areas of necrosis en masse. Tiny infundibular cysts containing cornified cells with abundant melanin were seen within some aggregations of neoplastic cells. The stroma of the neoplasms was scant and consisted of wiry bundles of collagen in lamellated or compact arrangement. In some specimens, clefts separated neoplastic stroma from adjacent dermis (Figure 8 ), whereas in others, no clefts were seen. In a specimen of patient 2, family 1, features of nodular basal cell carcinoma and infundibulocystic basal cell carcinoma were combined, with gradual transition between the 2 patterns ( Figure 9 ).
GENETIC STUDIES
We obtained DNA using standard procedures from peripheral blood samples of all available members of family 2, and tumoral DNA was obtained from paraffinembedded tissue of infundibulocystic basal carcinomas from patients 1 and 3 of this family. Linkage analysis was performed using 4 polymorphic markers, D9S196, D9S280, D9S287, and D9S180, that map to chromosome 9q22. The PCR products were analyzed on denaturing 8% polyacrylamide gels and exposed at −70°C with commercially available film (Kodak X-OMATIC S film; Eastman Kodak, Rochester, NY). The primer sequences are available from Genome Database (available at http:// gdbwww.gdb.org). The order of the polymorphic markers was derived from genetic linkage data. 14, 15 For LOH analysis, tumoral DNA from patients 1 and 3 of family 2 was obtained. The PCR conditions were the same described above, except the number of cycles was reduced to 23.
To determine whether the infundibulocystic basal cell carcinomas in family 2 could be attributable to a nevoid basal cell carcinoma syndrome, linkage and LOH studies were performed using 4 polymorphic markers (D9S196, D9S280, D9S287, and D9S180) flanking the PTC gene. The linkage analysis showed that the affected members I.1, II.2, II.3, and III.1, and the healthy 23-year-old male III.2 shared the same haplotype (Figure 10) . Studies of LOH were performed in patients 1 and 3 of this family. Both patients were constitutively heterozygous for D9S196, but they did not show LOH for this marker in their cutaneous neoplasms.
COMMENT
We herein describe 2 families with several members affected by multiple infundibulocystic basal cell carcinomas. In our opinion, these patients have a genoderma- tosis different from multiple hereditary trichoepitheliomas and nevoid basal cell carcinoma syndrome. Clinically, the cutaneous lesions were similar to those of multiple hereditary trichoepitheliomas, because the patients showed multiple small pearly papules scattered over the face, with lesions predominantly located on nasolabial folds. However, they also showed additional lesions on the scalp, neck, back, chest, and extremities. In contrast to nevoid basal cell carcinoma syndrome, our patients with multiple hereditary infundibulocystic basal cell carcinomas had no palmar pits, jaw cysts, or other bone anomalies, which are necessary to establish the diagnosis of Gorlin syndrome. 16 Furthermore, genetic studies of linkage analysis and LOH using polymorphic markers demonstrated that the affected members shared the same haplotype. Two members of family 2 were constitutively heterozygous for D9S196, but they did not show LOH for this marker in their neoplasms. Although LOH has not been reported in 100% of patients with nevoid basal cell carcinoma syndrome, [17] [18] [19] the haplotype and LOH data suggested that this family did not have nevoid basal cell carcinoma syndrome. Hereditary transmission of multiple infundibulocystic basal cell carcinoma seems to be autosomal dominant, although a striking feature in our 2 families was that all patients examined by us were female.
The biological behavior of infundibulocystic basal cell carcinoma, however, seems to be less aggressive than that of other clinicopathologic variants of basal cell carcinoma, because most of the lesions remain small for a long time and show little tendency to ulcerate the epidermis. In our experience, this biological behavior is similar to that of most of the facial lesions in patients with nevoid basal cell carcinoma syndrome, which remain small in size, without ulceration for a long time. In this syndrome, only a few lesions become large and ulcerated basal cell carcinomas. Nevertheless, some indubitable examples of infundibulocystic basal cell carcinomas of our series ulcerated the epidermis and involved subcutaneous fat and skeletal muscle at the base of the specimens, and neoplastic aggregations destroyed preexisting adnexal structures of the dermis, all architectural features of malignant neoplasms. Furthermore, 1 specimen from patient 2, family 1, showed combined features of a large nodular basal cell carcinoma, which ulcerated the epidermis, and infundibulocystic basal cell carcinoma. The main controversial point of infundibulocystic basal cell carcinoma is its differential diagnosis with trichoepithelioma, 2-9 basaloid follicular hamartoma, [11] [12] [13] and folliculocentric basaloid proliferation. 20 10 have established clear-cut histopathologic criteria for differential diagnosis between infundibulocystic basal cell carcinoma and trichoepithelioma. Briefly, trichoepithelioma is a benign neoplasm with follicular differentiation that appears as a relatively symmetric and well-circumscribed neoplasm in which stroma predominates over the epithelial component. This abundant stroma is highly fibrocytic, closely resembling follicular papillae and the perifollicular connective tissue sheath. In neoplastic aggregations of trichoepithelioma follicular papillae and bulbs are readily recognizable. Usually, at scanning magnification, a histopathologic differential diagnosis between trichoepithelioma and infundibulocystic basal cell carcinoma may be established with confidence on the basis of the abundant and highly fibrocytic stroma in trichoepithelioma and the scant stroma with a paucity of fibrocytes in infundibulocystic basal cell carcinoma.
Infundibulocystic basal cell carcinoma also should be differentiated from basaloid follicular hamartoma. [27] [28] [29] ( Figure 11) ; and (5) a localized and solitary type that mimics a plaque of alopecia on the scalp 27 or appears as an indurated papular plaque. [30] [31] [32] [33] [34] In our opinion, some of the cases reported as basaloid follicular hamartoma are better interpreted as trichoepitheliomas, [35] [36] [37] basal cell carcinoma of fibroepithelioma (Pinkus) type, 38 or infundibulocystic basal cell carcinomas. 11, 39 Conversely, some cases reported as trichoepitheliomas are in our opinion examples of basaloid follicular hamartomas. 40, 41 Finally, some patients with myasthenia gravis seem to have multiple trichoepitheliomas and basaloid follicular hamartomas, 23 supporting the notion that multiple follicular neoplasms and hamartomas may be cutaneous markers of a more complex familial syndrome. Table 1 summarizes the literature review and our interpretation of the reported cases of basaloid follicular hamartoma, multiple trichoepitheliomas associated with alopecia and myasthenia gravis, and infundibulocystic basal carcinoma. From the histopathologic point of view, basaloid follicular hamartoma is characteristic, and the lesion consists of malformed and distorted hair follicles composed of cords and strands of basaloid cells arranged in radial and anastomosing fashion (Figure 12) . In contrast to trichoepithelioma, the stroma of basaloid follicular hamartoma is scant or absent, and when present it consists of eosinophilic compact collagen bundles with no fibrocytes. No follicular bulbs and papillae are seen in basaloid follicular hamartoma. Unlike infundibulocystic basal cell carcinoma, basaloid follicular hamartoma is a superficial malformation of hair follicles, and basaloid cords and strands are seen only at the sites where normal follicles should be present, with no proliferations of basaloid neoplastic aggregations in interfollicular dermis and no involvement of deeper reticular dermis. In brief, basaloid follicular hamartoma consists of malformed hair follicles, whereas infundibulocystic basal cell carcinoma is a malignant neoplasm composed of aggregations of neoplastic cells that involve and destroy preexisting hair follicles and interfollicular dermis, and sometimes infiltrate deeper dermis, subcutaneous fat, and skeletal muscle.
Finally, infundibulocystic basal cell carcinoma should also be differentiated from the so-called folliculocentric ba- saloid proliferation, which is believed to represent merely a reactive proliferation derived from the epithelium of the mantle. It appears frequently at the periphery of specimens of basal cell carcinoma excised from the face and is composed of elongated, rounded clusters of palisaded basaloid cells in vertical array around some follicles. 20, 21 In contrast to infundibulocystic basal cell carcinoma, folliculocentric basaloid proliferation is vertically oriented and only involves preexisting vellus hair follicles of the face with a folliculocentric and axial arrangement. Often there is prominent, thick basement membrane surrounding the clusters of basaloid cells, and the stroma is absent. Basaloid aggregations of folliculocentric basaloid proliferation never involve deep reticular dermis, as is the case in infundibulocystic basal cell carcinoma. Table 2 summarizes the differential diagnosis among basaloid follicular hamartoma, folliculocentric basaloid proliferation, trichoepithelioma, and infundibulocystic basal cell carcinoma.
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